2 ) indicated that, the area has a gentle slope, low rainfall and permeable bedrock. Hence, from the study, it is concluded that, the morphometric investigation is useful to bring an idea of watershed characterization so that we could make decision, about watershed prioritization, soil and water conservation and management of natural resources etc.
Figure 1: Location Map of the Kanakanala Reservoir Subwatershed, Karnataka
Morphometric analysis of a basin needs delineation of the basin boundary and existing drainage network of different extent and patterns. Survey of India (SOI) toposheets on 1:50000 scale was utilized, for digitization of drainage networks of all existing orders, after geometric rectification to global coordinate system using ArcGIS 10.1 software. The stream order map is given in figure 2. The purpose of this work is also, to identify the holistic stream properties and hydrological behavior, from the measurement of various morphometric attributes, which gives the impetus to forecast the river discharge, drainage basin characteristics and simulation (Sarmah et al., 2012) .
The linear, areal and relief aspects for Kanakanala Reservoir Subwatershed were computed, using standard methods and formulae are listed, respectivelyinthetable1, 2 and3. 
RESULTS AND DISCUSSIONS Linear Aspects of Drainage Network
It refers to the analysis of stream order, stream number, bifurcation ratio, stream length ratio and length of overland flow. The streams present in the study area have been ordered (figure 2) using Strahler's system of stream ordering (Strahler, 1957 
Stream Order
Stream ordering is the first step of quantitative morphometric analysis. The stream taxonomy system developed by Horton (1945) and complemented by Strahler (1952) , has been adopted because; it is having a genetic basis and allows comparative analysis of drainage basins (Sharma, 2014) . In the Strahler method for ordering the network, all the "fingertips"
tributaries are nominated as first order streams and where two of them connect, they form a second order stream. Similarly, two second order streams join to form a third order stream and so on to the streams of fourth, fifth and higher order. If a sufficiently large sample is treated, order number is directly proportional to the size of contributing watershed, channel dimensions and to the stream discharge (Sarmah et al., 2012) , because order number is dimensionless. As water travels from headwater stream towards the mouth, streams gradually increase their width and as well as depth with increasing amount of water discharge (Sarmah et al., 2012) . The trunk stream, through which all discharge of water and sediment passes is therefore the stream segment of highest order (Nagaraju et al., 2015) and is associated with greater discharge. The drainage pattern in the Kanakanala Reservoir Subwatershed was found dendritic pattern, which indicates that, the study area is occupied by homogenous rocks. Drainage pattern replicates surface characteristics, including subsurface formation (Horton, 1945 ).
Horton (1945), Schumm (1956) 
Stream Length (Lu)
Stream length is one of the most significant hydrological features of the drainage basin as it reveals surface runoff characteristics (Dubey et al., 2015) . It is indicative of the contributing area of the basin of that is given stream order (Choudhari et al., 2014) . Total stream length could be obtained, by adding lengths of all streams in a particular order (Nagaraju et al., 2015 The regression line of stream order and log of stream number is shown in figure 3 , which was drawn to validate the 
Bifurcation Ratio
Bifurcation ratio is associated to the branching pattern of a stream network and is defined as the ratio between the total numbers of stream segments of one order, to that of the next higher order in a drainage basin (Schumn, 1956 ). Horton (1945) considered bifurcation ratio is an index of reliefs and dissections. Bifurcation ratio influences the landscape morphometry and plays significant control, over the "peak" of the runoff hydrograph especially in homogeneous bedrock, (Chorley, 1957).
Strahler (1957) confirmed that, bifurcation ratio shows only a small variation for different regions with different environments, except where powerful geological control dominates. In 1964 he also noted that, the shape of a drainage basin might possibly affect stream discharge characteristics.
Bifurcation ratios normally range between 3.0 and 5.0 for basins in which the geologic structures do not distort the drainage pattern (Suresh, 2012) . The lower values of R b are characteristics of the watersheds, which have suffered less structural disturbances (Strahler, 1964) . High bifurcations with long narrow basins would be expected, to have attenuated flood discharge periods, whereas round basins of low bifurcation ratio would be expected to have sharply peaked flood discharges.
For the Kanaknala Reservoir Subwatershed the mean bifurcation ratio is found 2.98 which indicated that, watershed has suffered less structural disturbance (Choudhari et al., 2014 
Stream Length Ratio
If there is a change of stream length ratio from one order to another order, it indicates their late youth stage of geomorphic development (Singh and Singh, 1997) . The variation in stream length ratio is due to change in slope and topography (Moharir and Pande, 2014) . The mean stream length ratio of the Kanakanala Reservoir Subwatershed is found 0.46
and similar results were obtained, by Khare et al., (2014) and Nagaraju et al., (2015) .
Length of Overland Flow
It is one of the most important independent variables, affecting both the hydrological and physiographical elongation ratio (re) of the study area is 1, which indicated the shape of watershed is nearly circular.
Texture Ratio (R t )
It indicates the relative spacing of the drainage lines and also it is the measure of the total number of segments of all order per perimeter of that area (Horton, 1945) . Texture ratio depends on a number of natural factors such as climate, vegetation, rock, rainfall, soil type, infiltration capacity and relief (Choudhari, et al., 2014) . The drainage density and drainage Drainage densities range from less than 5 km/km 2 in areas, where the slopes are gentle, low rainfall and permeable bedrock (e.g. sandstones). Similarly larger values i.e., more than 500 km/km 2 found in upland areas where rocks are impermeable, steep slopes and total rainfall is high (Sharma, 2014) . The drainage density (D d ) of the study area is found 2.37 km/km 2 so that it falls less than 5 km/km 2 which indicates that the area has a gentle slope, low rainfall and permeable bedrock (Sharma, 2014 
Shape Factor (S b )
It is inverse proportion with form factor and for Kanakanala Reservoir Subwatershed it is found to be 1.53, which is in confirmation with the value of Pareta and Pareta, (2012).
Constant of Channel Maintenance
It indicates the requirement of units of watershed surface to bear one unit of channel length (Durgesh et al., 2015) .
Constant of channel maintenance is not only depends on climatic regime, vegetation, rock type, permeability and relief but also on the duration of erosion and climatic history. For present study it is 0.42 km, which indicated that watershed is under the influence of high structural disturbance, steeps to very steep slopes, low permeability and high surface runoff (Dahiphale et al., 2014 and Kumar et al., 2010) . In table 5 the results of aerial parameters are listed. It depends on a number of natural factors such as climate, rainfall, vegetation, rock, soil, infiltration capacity, relief and stage of development (Smith, 1950) and classified drainage texture into five classes i.e., very coarse (<2), coarse (2-4), moderate (4-6), fine (6-8) and very fine (>8) (Ali and Ali, 2014) . It is estimated 0.65 for the Kanakanala Reservoir 
Relief (H)
Basin relief is an important factor to understand the denudational characteristics (formed as a result of weathering, mass wasting and erosion caused by different exogenetic geomorphic agents such as glaciers, water, wind etc) of the basin (Sharma, 2014) . It controls the stream gradient, therefore it influences flood patterns and the amount of sediment that could be transported from basin (Paulinus, et al., 2016 Relief Ratio (R h ) Schumm (1956) found that, there is a direct relationship between the relief and gradient of the channel. It measures overall steepness of the watershed and is also considered as an indicator for the intensity of erosion process operating at the watershed slopes (Suresh, 2012) . It was found that the higher ratios of relief indicated steep slope and high relief, while the lower ratios indicated the presence of basement rocks that are exposed in the form of small ridges and mounds with lower degree of slope (GSI, 1981) . Relief ratio of the Kanakanala Reservoir Subwatershed found to be 0.0121, indicated that the discharge capability of watershed is very high and the groundwater potential is insufficient, similar value was obtained by Eze and Efiong, (2010) and Nagal et al., (2014) .
Relative Relief (R hp )
It is an important morphometric variable, used for the overall assessment of morphological characteristics of terrain (Suresh, 2012 
Ruggedness Number
It is used to define the slope steepness and length (Sarmah et al., 2012) . If ruggedness value of basin is low, which implies that area is less prone to soil erosion and have intrinsic structural complexity with relief and drainage density (Pareta and Pareta, 2012) . The calculated Ruggedness number of the Kanakanala Reservoir Subwatershed is 0.49, similar results were obtained by Mondal and Mistri, (2016) , indicates the watershed was less soil erosion prone and has inherent structural complexity in association with relief and drainage density.
Geometric Number
Geometric number for the Kanakanala Reservoir Subwatershed is 0.5. 
CONCLUSIONS
Computed values of Farm factor (R f =0.65), Circulatory ratio (R c =0.7) and Elongation ratio (Re=1) indicated that, the watershed is nearly circular in shape. The texture (7.9) indicated the intermediate texture, lying between coarse and fine were found. The drainage density (D d =2.37 km/km 2 ) indicated that the area has a gentle slope, low rainfall and permeable bedrock (Sharma, 2014) . From the entire study it is concluded that the analysis of the morphometric parameters by Remote Sensing (RS) and Geographical Information System (GIS) now a day has proved to be capable and quick tool for water resources planning, conservation and management. Meanwhile morphometric investigation is useful to bring an idea about rock structure, runoff, infiltration rate and erosion of the soil in the watershed so that we could make decision about watershed prioritization, soil and water conservation and management of natural resources etc. Finally the study suggests and recommended to develop best water usage mechanism for better application of the watershed.
